Respiratory responses to ionotropic glutamate receptor antagonists in the ventral respiratory group of the rabbit.
Selective excitatory amino acid receptor antagonists acting on either N-methyl-D-aspartic acid (NMDA) or non-NMDA receptors were microinjected (30-50 nl) bilaterally into different subregions of the ventral respiratory group (VRG) of alpha-chloralose-urethane anaesthetized, vagotomized, paralysed and artificially ventilated rabbits. Blockade of NMDA receptors by D(-)-2-amino-5-phosphonopentanoic acid (D-AP5; 1 or 10 mM) within the inspiratory portion of the VRG (iVRG) dose-dependently decreased the peak amplitude and rate of rise of phrenic nerve activity, without significant changes in respiratory timing. Decreases in respiratory frequency and peak phrenic amplitude up to apnoea were evoked by 20 mM D-AP5; phrenic nerve activity was restored transiently by hypoxic or hypercapnic stimulation during D-AP5-induced apnoea. Microinjections of the non-NMDA receptor antagonist 6-cyano-7-nitroquinoxaline-2,3-dione (CNQX; 1, 10 or 20 mM) into the iVRG provoked less intense depressant respiratory effects. No significant respiratory responses were evoked by microinjections of these antagonists into more caudal VRG subregions. The results suggest that ionotropic glutamate receptors within the iVRG are involved mainly in the control of the intensity of inspiratory activity, with a major role played by NMDA receptors. Glutamate receptor antagonism in the iVRG does not seem to impair the basic mechanisms underlying respiratory rhythm generation.